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CODE IMAGE DATA OUTPUT APPARATUS
AND METHOD

This 1s a continuation, of application Ser. No. 09/566,016
filed May 5, 2000, (now U.S. Pat. No. 6,298,460 B1) which

1s a Continuation of U.S. Ser. No. 08/900,959, filed Jul. 25,
1997 (now U.S. Pat. No. 6,134,695).

BACKGROUND OF THE INVENTION

The present invention relates to a code 1mage data output
apparatus and method for converting so-called multimedia
information including audio information such as voice data
or music data, image information obtained from a camera or
a video device, and digital code data obtained from a
personal computer or a word processor 1nto an optically
readable code pattern and outputting the code pattern.

Various media including magnetic tapes and optical disks
are conventionally known as media for recording voice data
or music data. However, such media require a large storage
space and have a relatively high unit cost even when they are
duplicated 1n a large quantity. In addition, 1t takes a long time
to deliver an audio data-recorded medium to a person 1n a
remote place, regardless of whether the medium 1s sent by
mail or directly handed. This applies not only to such audio
information but also to so-called multimedia mformation
including image information obtained from a camera or a
video device and digital code data obtained from a personal
computer or a word processor.

As a technique of coping with such problems, EP 0,670,

555 Al (corresponding to U.S. Ser. No. 08/407,018) or EP
U.S. Ser. No. 0,713,194 Al (corresponding to U.S. Ser. No.
08/586,792) by the present assignee discloses an apparatus
which records, on an information recording medium such as
a paper sheet, multimedia information including at least one
of audio information, 1mage information, and digital code
data 1n the form of a two-dimensional code pattern formed
by two-dimensionally arranging a plurality of dots as 1image
information, 1.e., coded information allowing facsimile
transmission and mnexpensive duplication 1n a large quantity.

In the above prior arts, however, neither functions nec-
essary for printing a code on printed matter nor speciiic
processing methods/procedures for a coding process of
actually generating a code are sufficiently described.
Particularly, processes of realizing code size editing which
1s desired for layout editing together with a general original
are not considered.

As a bar code printing technique as a technique of

recording an optically readable code pattern, a technique

disclosed 1n, ¢.g., Jpn. Pat. Appln. KOKAI Publication No.
62-212176 1s known. According to this technique, the bar
code length, the direction (vertical or horizontal) of the bar
code, the ratio of thickness can be set by a user, and
high-quality code printing can be performed using a general-
purpose printer.

In this prior art, however, no proposals are made for
processes of coding one or a plurality of perception
information, code size editing based on data amount adjust-
ment for realizing a desired printing layout, and a technique
of setting the pattern shape of a bar as a recording unit.

BRIEF SUMMARY OF THE INVENTION

The present invention has been made 1n consideration of
the above situations, and has as 1ts object to provide a code
image data output apparatus and method for converting
so-called multimedia information into optically readable

10

15

20

25

30

35

40

45

50

55

60

65

2

code pattern 1mage data, which enable quick and easy
coniirmation and size adjustment of data coded 1n perception
information units or linking units of a plurality of perception
information units and also allow a user to record intended or
permitted recording information 1n an mntended or permitted
code size.

The perception information unit corresponds to a subset
as a user recognizable imnformation unit disclosed in EP
0,713,194 A1l (corresponding to U.S. Ser. No. 08/586,792).
More specifically, the perception mnformation unit 1s a data
block which can be recognized as one mnformation unit such
as 1nformation containing only voice data or information
contamning only 1image data. When a plurality of pieces of
voice 1Information exist, each voice information 1s defined as
a perception information unit, 1.€., a data block which can be
recognized as one mformation unit.

It 1s another object of the present mvention to provide a

function of enabling code size adjustment without changing
information contents.

It 1s still another object of the present invention to provide
a function of allowing a user to flexibly set a correction
condition and a print condition such that user control can be
casily performed 1n accordance with the rate of error gen-
eration depending on a code print condition/code use situ-
ation.

It 1s still another object of the present invention to provide
a Tunction of allowing a user to flexibly set an output state
(output position/time/period) such that user control for the
output state of coded multimedia mformation can be easily
performed.

It 1s still another object of the present invention to provide
a function of allowing a user to flexibly set a management
structure with which a perception information unit can be
divided 1n a coding process and decoded such that the data
can be reproduced while preventing the recording capacity
of a perception information unit to be recorded or a multi-
media file constituted by linked perception mmformation units
from depending on the storage capacity of a reproduction
device.

According to a first aspect of the present invention, there
1s provided a code image data output apparatus which
outputs code 1image data corresponding to multimedia 1nfor-
mation including at least one of voice information and 1image
information to a recording device for recording the multi-
media information on a recording medium as an optically
readable code 1mage, comprising:

input means for mputting the multimedia information;

compression coding means for compression-coding data
corresponding to the multimedia information imput by
the mput means; and

code conversion means for converting the data
compression-coded by the compression coding means
into code data, converting the code data into optically
readable code 1mage data according to a predetermined
recording format, and outputting the code 1image data,
wherein

the compression coding means includes data amount
calculation means for calculating, in advance before the
code 1mage 1s recorded, a data amount of the
compression-coded data corresponding to the multime-
dia information input by the mput means, and

the code conversion means includes precode generation
means for generating precode 1mage data determined
on the basis of the data amount calculated by the data
amount calculation means and outputting the precode
image data before the code 1image 1s recorded.
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According to a second aspect of the present invention,
there 1s provided a code 1image data output apparatus which
outputs code 1mage data corresponding to multimedia 1nfor-
mation 1ncluding at least one of voice information and 1image
information to a recording device for recording the multi-
media mnformation on a recording medium as an optically

readable code 1mage, comprising:
input means for mputting the multimedia information;

compression coding means for compression-coding data
corresponding to the multimedia information 1put by
the 1nput means;

code conversion means for converting the data
compression-coded by the compression coding means
into code data, converting the code data into optically
readable code 1mage data according to a predetermined
recording format, and outputting the code 1mage data;

switching means for performing switching between a
precode 1mage generation mode 1n which a data amount
of the compression-coded data corresponding to the
multimedia information mmput by the input means is
calculated 1n advance before the code 1mage 1s
recorded, and precode 1mage data determined on the
basis of the calculated data amount 1s generated and
output, and a code 1mage generation mode 1n which the
data corresponding to the multimedia information input
by the input means 1s compression-coded, the com-
pressed data 1s converted 1nto the code data, the code
data 1s converted 1nto the optically readable code image
data according to the predetermined recording format,
and the code 1image data 1s output.

According to a third aspect of the present invention, there
1s provided a code 1mage data output method of outputting
code 1mage data corresponding to multimedia imnformation
including at least one of voice information and i1mage
information to a recording device for recording the multi-
media mnformation on a recording medium as an optically
readable code 1mage, comprising the steps of:

calculating a data amount of compression-coded data
corresponding to the input multimedia mformation 1n
advance;

generating precode 1mage data on the basis of the calcu-
lated data amount;

compression-coding the data corresponding to the multi-
media information and converting the data into code
data; and

converting the code data into optically readable code
image data according to a predetermined recording
format and outputting the code 1mage data.
According to a fourth aspect of the present invention,
there 1s provided a code 1image data output apparatus which
outputs code 1mage data corresponding to multimedia 1nfor-
mation 1ncluding at least one of voice information and 1image
information to a recording device for recording the multi-
media mnformation on a recording medium as an optically
readable code 1mage, comprising:

input means for inputting the multimedia information;

unit information generation means for dividing the mul-
timedia information input by the input means into
predetermined information units and generating at least
one unit information;

compression coding means for compression-coding unit
data corresponding to the unit information 1n units of
unit information generated by the unit information
generation means; and

code conversion means for converting at least one unit
data compression-coded by the compression coding
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means 1nto code data, converting the code data into
optically readable code 1mage data according to a
predetermined recording format, and outputting the
code 1mage data, wherein

the compression coding means comprises data amount
calculation means for calculating, in advance before the
code 1mage 1s recorded, a data amount of the
compression-coded unit data in units of unit informa-
tion generated by the unit information generation
means, and

the code conversion means comprises precode generation

means for generating precode 1mage data determined
on the basis of the amount of the at least one unit data,
which 1s calculated by the data amount calculation
means before the code 1image 1s recorded, and output-
ting the precode 1mage data.

According to a fifth aspect of the present invention, there
1s provided a code image data output apparatus which
outputs code 1image data corresponding to multimedia 1nfor-
mation including at least one of voice information and 1image
information to a recording device for recording the multi-

media 1information on a recording medium as an optically
readable code 1mage, comprising:

input means for inputting the multimedia information;

unit mmformation generation means for dividing the mul-
fimedia 1nformation mput by the input means into
predetermined 1nformation units and generating at least
one unit mformation;

compression coding means for compression-coding unit
data corresponding to the unit information in units of
unit information generated by the unit information
generation means;

code conversion means for converting at least one unit
data compression-coded by the compression coding
means 1nto code data, converting the code data into
optically readable code 1mage data according to a
predetermined recording format, and outputting the
code 1mage data; and

switching means for performing switching between a
precode 1mage generation mode 1n which a data amount
of the compression-coded unit data in units of unit
information generated by the unit information genera-
tion means 15 calculated in advance before the code
image 1s recorded, and precode image data determined
on the basis of the calculated amount of at least one unit
data 1s generated and output, and a code 1mage gen-
eration mode 1n which the unit data 1s compression-
coded 1n units of unit information generated by the unit
information generation means, the at least one com-
pressed unit data 1s converted into the code data, the
code data 1s converted 1nto the optically readable code
image data according to the predetermined recording
format, and the code 1mage data 1s output.

According to a sixth aspect of the present invention, there
1s provided a code 1mage data output method of outputting
code 1mage data corresponding to multimedia information
including at least one of voice information and i1mage
information to a recording device for recording the multi-
media information on a recording medium as an optically
readable code 1mage, comprising the steps of:

dividing the input multimedia information into predeter-
mined information units;

calculating a data amount of compression-coded unit data
corresponding to the unit information in units of the
divided unit information 1n advance;

generating precode 1mage data on the basis of the calcu-
lated amount of at least one unit data;
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compression-coding the unit data in units of unit 1nfor-
mation to convert the unit data into code data; and

converting the code data into optically readable code
image data according to a predetermined recording
format and outputting the code 1mage data.
Additional objects and advantages of the mmvention will be
set forth 1 the description which follows, and 1n part will be
obvious from the description, or may be learned by practice
of the invention. The objects and advantages of the invention
may be realized and obtained by means of the instrumen-
talities and combinations particularly pointed out in the
appended claims.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

The accompanying drawings, which are incorporated in
and constitute a part of the specification, 1llustrate presently
preferred embodiments of the invention and, together with
the general description given above and the detailed descrip-
fion of the preferred embodiments given below, serve to
explain the principles of the invention.

FIG. 1 1s a block diagram showing the overall system
arrangement of the present mvention;

FIG. 2 1s a block diagram showing the arrangement of the
first embodiment;

FIG. 3 1s a view showing the multimedia source file of a
perception 1mnformation unit;

FIG. 4 1s a view showing dummy compressed perception
mnformation unit;

FIG. 5 1s a view showing a dummy correction unit;

FIG. 6 1s a view showing coding data;
FIG. 7 1s a view showing a block information unit;

FIG. 8 1s a view showing precode 1mage data;

FIG. 9 1s a view showing a compressed perception 1nfor-
mation unit;

FIG. 10 1s a view showing a correction unit;
FIG. 11 1s a view showing code 1mage data;

FIG. 12 1s a view showing the structure of one block of
a dot code;

FIG. 13 1s a tflow chart of the operation of the first
embodiment;

FIG. 14 1s a block diagram showing the arrangement of a
multimedia source file generation section;

FIG. 15 1s a block diagram showing the arrangement of a
user selection section;

FIG. 16 1s a view showing an example of coding param-
cters stored 1n a memory;

FIG. 17 1s a view showing a compression level setting
dialogue;

FIG. 18 1s a block diagram showing the arrangement of a
compressed data amount calculation section;

FIG. 19 1s a block diagram showing the arrangement of a
compressed data generation section;

FIG. 20 1s a block diagram showing the arrangement of a
voice compressed data amount calculation section;

FIG. 21 1s a block diagram showing the arrangement of an
image compressed data amount calculation section;

FIG. 22 1s a block diagram showing the arrangement of a
quantization scale & compressed data amount calculation
section;

FIG. 23 1s a flow chart of quantization scale & com-
pressed data amount calculation processing;
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FIG. 24 1s a view showing a layout window;

FIG. 25 1s a block diagram showing the arrangement of
the second embodiment;

FIG. 26 1s a block diagram showing the arrangement of a
user setting section;

FIG. 27 1s a flow chart of the operation of the second
embodiment;

FIG. 28 1s a view showing a layout window 1n the second
embodiment;

FIG. 29 1s a view showing the relationship between code
recording area “1” and precode 1image “17;

FIG. 30 1s a view showing the relationship between code
recording area “2” and precode image “27;

FIG. 31 1s a view for explaining a displaying technique
according to an excess/deficiency 1n a precode 1image with
respect to a code recording area;

FIG. 32 15 a block diagram showing the arrangement of a
data amount adjustment section;

FIG. 33 1s a view showing a voice edit dialogue;
FIG. 34 1s a view showing an image edit dialogue;

FIG. 35 1s a block diagram showing the arrangement of
the third embodiment;

FIG. 36 1s a flow chart of the operation of the third
embodiment;

FIG. 37 1s a view showing a data amount fine adjustment
dialogue;
FIG. 38 1s a block diagram showing the arrangements of

a ine adjustment parameter generation section and a record-
Ing area excess/deficiency amount calculation section;

FIG. 39 15 a block diagram showing the arrangement of a
data amount adjustment section;

FIG. 40 1s a block diagram showing the arrangement of an
image compressed data amount calculation section;

FIG. 41 15 a block diagram showing the arrangement of a
quantization scale & compressed data amount calculation
section;

FIG. 42 1s a flow chart of compressed data amount & DCT
block compressed data amount calculation processing;

FIG. 43 1s a flow chart of quantization scale & DCT block
assigned compressed data amount calculation processing;

FIG. 44 15 a block diagram showing the arrangement of an
image data amount fine adjustment section;

FIG. 45 15 a block diagram showing the arrangement of a
compressed data generation section;

FIG. 46 15 a block diagram showing the arrangement of a
volice data amount fine adjustment section;

FIG. 47 1s a flow chart of speech flow speed conversion
processing;

FIG. 48 15 a view showing the concept of fine adjustment
1n a direction for decreasing voice data 1n processing in steps

S98 and S100 1n the flow chart of FIG. 47,

FIG. 49 15 a view showing the concept of fine adjustment
in a direction for increasing voice data 1n processing 1n steps

S98 and S100 1n the flow chart of FIG. 47;

FIG. 50 1s a view showing the concept of processing 1n
step S102 1n the flow chart of FIG. 47,

FIG. 51 1s a block diagram showing the arrangement of
the fourth embodiment;

FIG. 52 1s a view showing a multimedia source f{ile
obtained when a multimedia source file synthesis section
synthesizes perception mformation units;

FIG. 53 1s a flow chart of the operation of the fourth
embodiment;
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FIG. 54 1s a view showing a multimedia file structure
display dialogue;

FIG. 55 1s a view showing a fine adjustment assignment
dialogue;

FIG. 56 1s a view showing the fine adjustment assignment
dialogue;

FIG. 57 1s a block diagram showing the structure of a

multimedia source file generation section in the {fifth
embodiment;

FIG. 58 1s a block diagram for explaining the function of
an output state setting/confirmation section;

FIG. 59 1s a view showing the relationship between
perception information units and an encoding file;

FIG. 60 1s a view showing an output state edit panel in
setting an output window;

FIG. 61 1s a view showing the output state edit panel in
setting an output time and an output period;

FIG. 62 1s a view showing an encoding file structure edit
window;

FIG. 63 1s a block diagram showing the structure of a
coding data generation section;

FIG. 64 1s a view for explaining the structure of a linked
file;

FIG. 65 1s a block diagram for explaining the structures of
a coding parameter mput section and a coding data genera-
fion section for setting an error correction condition;

FIG. 66 1s a view showing a correction level setting
window;

FIG. 67 1s a block diagram for explaining another struc-
ture of each of the coding parameter mnput section and the
coding data generation section for setting an error correction
condition;

FIG. 68 1s a view showing a correction level setting
window 1n this case;

FIG. 69 1s a block diagram for explaining the arrangement
of a coding parameter mput section for setting an error
correction condition (interleave);

FIG. 70 1s a view showing an interleave setting range
window;

FIG. 71 1s a view showing the relationship in data
structure between a linked file and an interleave setting
range for which a {ile 1s set;

FIG. 72 1s a view showing the relationship in data
structure between a linked file and the interleave setting
range for which a perception information unit 1s set;

FIG. 73 1s a view showing the relationship in data
structure between the linked file and the interleave setting
range which 1s fixed and set to a size desired by the user;

FIG. 74 1s a view showing the relationship 1n data
structure between the linked file and the interleave setting
range for which a user-selected interleave setting range 1s
set;

FIG. 75 1s a view showing a user-selected interleave
setting range setting window;

FIG. 76 1s a view showing another example of the
user-selected 1nterleave setting range setting window;

FIG. 77 1s a block diagram for explaining the arrangement
of a precode 1mage data generation section;

FIG. 78 1s a view showing a precode 1mage generation
condition setting window;

FIG. 79 1s a view showing a print resolution setting,
window 1n the precode image generation condition setting,
window;
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FIG. 80 1s a view showing a dot shape setting window 1n
the precode 1mage generation condition setting windows;

FIG. 81 1s a view showing a code direction setting,
window 1n the precode 1mage generation condition setting
window;

FIG. 82 1s a view showing a code division count setting,
window 1n the precode 1mage generation condition setting
window;

FIG. 83 1s a view showing a block pattern setting window
in the precode 1mage generation condition setting window;

FIG. 84 1s a view showing a block repetition count setting,
window 1n the precode 1mage generation condition setting
window;

FIG. 85 1s a view showing a layout page so as to explain
supplementary imformation for code 1mage recognition;

FIG. 86 1s a view showing a code information confirma-
tion display window;

FIG. 87 15 a block diagram showing another arrangement
of the code 1image generation condition setting section;

FIG. 88 15 a block diagram showing the arrangement of a
code 1mage generation section; and

FIG. 89 15 a basic flow chart of code 1image data genera-
fion processing.

DETAILED DESCRIPTION OF THE
INVENTION

Embodiments of the present invention will be described
below.

FIG. 1 1s a block diagram schematically showing the
overall arrangement of a code 1mage data output apparatus.
This code 1mage data output apparatus 1s constituted by a
page layout edit section 10, a material input/process/edit
section 12, and a coding section 14. A print output section 16
serving as a recording device 1s also connected to the code
image data output apparatus.

The material input/process/edit section 12 has a material
input function and a primary process/edit function. The
material input/process/edit section 12 processes/edits a
material such as image data/character data to be laid out on
printed matter, and supplies the processed/edited material to
the page layout edit section 10. The material input/process/
edit section 12 also processes/edits a material such as voice
data/image data/character data to be coded, and supplies the
material to the coding section 14. More specifically, the
material input/process/edit section 12 receives a material
such as voice data input from a microphone or image data
read by a scanner or the like and processes the input material
in accordance with a process request signal from the page
layout edit section 10. For voice data, the amplitude 1is
changed, fade-in/fade-out processing i1s performed, or an
unnecessary portion 1s cut. For image data, enlargement/
reduction 1s performed, an unnecessary portion 1S cut, or
edge emphasis or color change processing 1s performed.

The coding section 14 converts processed data input from
the material mput/process/edit section 12 into optically
readable code data 1in accordance with a coding request
signal from the page layout edit section 10. First, not code
data but precode 1mage data 1s output to the page layout edit
section 10. The user determines the page layout on the basis
of the precode 1mage data through the page layout edit
section 10. The precode image (to be described later in
detail) represents a page space occupied by actual code
image data and can be easily and quickly calculated on the
basis of the data amount, the compression level, the error
correction level, and the like. When the layout 1s determined,
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a coding request signal 1s supplied from the page layout edit
section 10 to the coding section 14. The coding section 14
generates actual code 1mage data 1n accordance with this
coding request signal and sends the code 1mage data to the
page layout edit section 10.

The page layout edit section 10 synthesizes the input code
image data with another data to be recorded on the paper,
thereby generating print image data. The print image data 1s
sent to the page layout edit section 10 and printed/recorded
on an actual paper sheet.

FIG. 2 1s a block diagram showing the arrangement of a
code 1mage data output apparatus according to the first
embodiment. The code 1mage data output apparatus of this
embodiment comprises an input section 18, a compression
coding section 20, a code conversion section 22, and a user
setting section 24.

The mput section 18 1s constituted by a data input section
26 and a multimedia source file generation section 28.

The data 1mnput section 26 stores an input material. When
analog voice data 1s 1nput from a microphone or a tape
recorder, the data input section 26 A/D-converts the data,

adds a header for, e¢.g., a wave file to the digital data, and
files and stores the data. When digital image data obtained
by digitizing a picture or the like with a scanner or a digital
camera 1s input, the data input section 26 adds a header for
TIFF or PICT to the digital data, and files and stores the
digital data.

The user performs 1nitial editing/processing of the stored
data and selects, through the user setting section 24, data to
be coded. The selected {ile 1s mput to the multimedia source
file generation section 28.

The multimedia source file generation section 28 deletes
the header of the mput file, adds a header for a dot code
having a data structure common to voice data and image data
to the remaining material data, and outputs the data to the
compression coding section 20 as the multimedia source file
of a perception information unit as shown in FIG. 3.

The compression coding section 20 1s constituted by a
switching section “1” 30, a compressed data amount calcu-

lation section 32, and a compressed data generation section
34.

The data output from the multimedia source file genera-
fion section 28 1s input to the switching section “1” 30. The
switching section “1” 30 selectively outputs the mput data to
the compressed data amount calculation section 32 or the
compressed data generation section 34 1n accordance with a
mode selected by the user setting section 24. When a
precode mode 1s selected, the input data 1s supplied to the
compressed data amount calculation section 32. When a
code 1mage generation mode 1s selected, the mput data 1s
supplied to the compressed data generation section 34.

When the precode mode 1s selected, the compressed data
amount calculation section 32 calculates the compressed
data amount of the perception mnformation unit output from
the switching section “1” 30 on the basis of, e.g., a com-
pression level selected by the user setting section 24. The
data size 1n the header of the input perception information
unit 1s rewritten to a data size corresponding to the calcu-
lated compressed data amount to prepare a new header, and
dummy data corresponding to the calculated compressed
data amount 1s added to the header. This data shown 1n FIG.
4 will be referred to as a dummy compressed perception
information unit heremnafter. The dummy compressed per-
ception information unit 1s output to the code conversion
section 22.

The code conversion section 22 1s constituted by a coding
data generation section 36, a switching section “2” 38, a
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precode 1mage data generation section 40, a code 1mage data
generation section 42, and an output section 44.

In the code conversion section 22, the dummy com-
pressed perception information unit output from the com-
pressed data amount calculation section 32 1s input to the
coding data generation section 36. The coding data genera-
tion section 36 performs correction code addition processing
and 1nterleave processing for the dummy compressed per-
ception information unit 1in accordance with nformation
including a correction level and an interleaving scheme
supplied from the user setting section 24, thereby generating
coding data. More specifically, the coding data generation
section 36 divides the mput dummy compressed perception
information unit into a plurality of data and adds a dummy
correction parity to each of the divided data, thereby gen-
erating dummy correction units as shown 1n FIG. 5. When
a correction parity 1s actually added to the divided data as a
correction unit, processing takes a long time. For this reason,
the dummy correction parity 1s added. The number of bytes
necessary for the correction parity can be determined on the
basis of the correction level. The generated the dummy
correction units are interleaved 1n accordance with the
interleaving unit to generate one coding data as shown 1in
FIG. 6. This coding data 1s output to the switching section

££2}} 38‘

The switching section “2” 38 selectively outputs the 1input
data to the precode 1mage data generation section 40 or the
code 1mage data generation section 42 1n accordance with a
mode selected by the user setting section 24, like the
switching section “1” 30. More specifically, when the pre-
code mode 1s selected, the mput data 1s supplied to the
precode 1mage data generation section 40. When the code
image generation mode 1s selected, the input data 1s supplied
to the code 1mage data generation section 42.

When the precode mode 1s selected, the precode image
data generation section 40 divides the coding data supplied
from the switching section “2” 38 into block information
units (fixed size defined by the dot code format) each made
of a block header and block user data, as shown 1n FIG. 7.
The si1ze of a precode 1mage 1s determined on the basis of the
divided block information units and information including a
dot size and a resolution supplied from the user setting
section 24. More specifically, the number of blocks of a dot
code 1s determined on the basis of the number of divided
block information units, and a recording area per block 1s
determined on the basis of the resolution and the like, thus
defining the size of the enfire code 1mage. With this
processing, precode 1mage data consisting of, €.g., an outer
frame 1s generated, as shown 1n FIG. 8.

The precode 1mage generated by the precode 1mage data
generation section 40 1s mput to a display section 46 so that
the precode 1mage 1s displayed on the layout page.

The user performs layout processing on the basis of the
precode 1mage. Upon determining the layout, the user set-
ting section 24 outputs a switching signal representing the
code 1mage generation mode to the switching section “1” 30
and the switching section “2” 38.

The switching section “1” 30 supplies the input data to the
compressed data generation section 34. The compressed
data generation section 34 receives a compression level
which has already been set by the user setting section 24 and
a compression parameter calculated by the compressed data
amount calculation section 32. The compressed data gen-
eration section 34 compresses the material data portion of
the perception information unit supplied from the switching
section “1” 30 on the basis of the compression level and the
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compression parameter, thereby generating a compressed
perception mnformation unit as shown in FIG. 9. The com-
pressed perception information unit 1s input to the coding
data generation section 36 1n the code conversion section 22.

The coding data generation section 36 divides the input
compressed perception mnformation unit into a plurality of
data and actually adds a correction parity to each of the
divided data, thereby generating correction units, as shown
in FIG. 10. These correction units are interleaved to generate
coding data, as shown 1 FIG. 6. The coding data 1s output
to the switching section “2” 38.

Since the code 1image generation mode 1s selected by the
user setting section 24, the switching section “2” 38 supplies
the 1nput data to the code 1mage data generation section 42.

The code 1mage data generation section 42 divides the
input coding data into block information units each made of
a block header and block user data, as shown